The paper reports the synthesis of protonic polymer gel electrolytes containing different hydroxy benzoic acids (ortho-, meta-and para-) and aliphatic dicarboxylic acids. Gel electrolytes were prepared by adding polymethylmethacrylate (PMMA) in diffcrent weight ratios to the I M solution of above acids in a ternary solvent mixture of propylene carbonate (PC), cthylcne carbonate (EC) and dimethylformamide (DMF) in equal volume ratio. The conductivity of these gel electrolytes has been found to depend upon the amount of PMMA ~cd to the system. A "Breathing Polymeric Chain Model" has been proposed to explain the variation of conductivity with PMMA concentration in these gel electrolytes.
Introduction
Since the report of complcxation of polyethylene oxide (PEO) with different metal salts (MX) [1] [2] and their high value of conductivity [3] due to which they find application in various solid state ionic devices has led to a lot of research work on these polymer salt complexes type polymer electrolytes [4] [5] . Besides initial work on different metal salts, the complexation of PEO has also been studied with different proton conducting solids 16]. Although these polymer electrolytes have some special properties like good electrode-electrolyte contacts, ease of preparation in different forms, good mechanical and adhesive properties etc. yet their low value of conductivity at room temperature and the simultaneous mobility of both cations and anions in these polymer electrolytes is not conducive for their use in solid state batteries, electrochromic devices and fuel cells etc. Both crystalline and amorphous phases are simultaneously present in these polymer electrolytes and only the amorphous phase is reported to be the high conducting phase [7], so different plasticizers were ",ddcd to these polymer electrolytes to increase the content of amorphous phase and hence conductivity value [8-91. The problem of mobility of both cations and anions can be avoided by using polyelectrolytes in which one of the ions (cation/anion) is attached to the polymer chain but the complex chemical processing involved alongwith still lower value of conductivity is not suitable for their use in different solid state ionic devices [10] . Liang in 1973 reported that when an inert insulating matrix like A120~ is ~lded to an ion conductor like LiI, the conductivity increases by a large amount these electrolytes are known as composite electrolyte or dispersed second phase electrolytes [11] . With a view to increase the conductivity value, composite polymer electrolytes have also been reported in which an inert insulating solid like A1203, SiO2 ctc. is ",tided to the polymer electrolyte during preparation. However the increase in conductivity depends upon the particle size and concentration of the insulating matrix. The addition ot' insulating matrix also improves the mechanical stability of the polymer electrolytes and also extends the temperature stability range [ 12-151.
Another category of polymer electrolytes with high value of conductivity is polymeric gel electrolytcs belonging to the (Salt+Solvent+Polymcr) system 116]. In these gel electrolytes the salt is dissolved in a suitable solvent to form liquid electrolyte and then the solvent is immobilised with the addition of a polymer [17] . Polymcr has been reported to not taking part in the conduction process but only acting as a stiffener. Polymethylmethacrylate (PMMA), polyacrylonitrile (PAN), polyvinylidenefluoride (PVdF) etc. are some of the commonly used polymers in these gel electrolytes [18] . Since the first report of high conductivity in polymer gel electrolytes [19] , most of the work on these materials has been mainly with various lithium salts like LiC104, Li(CF3SO3), LiN(CF3SO2)2, LiBF 4, LiPF 6 etc. [18] . The use of lithium salts in these polymeric gel electrolytes is due to their applications in all solid state lithium ion batteries [20] . The solvents used in these polymeric gel electrolytes should have high boiling point, high dielectric constant and low viscosity value. Some of the commonly used solvents and their related properties are listed in Table 1 . The addition of polymer to the liquid electrolytes containing different lithium salts results in gel formation and the conductivity of gel electrolytes has been found to be slightly lower than that of the corresponding liquid electrolytes which suggests that the polymer does not take part in the conduction process. The variation of conductivity with salt concentration and temperature of gel electrolytes is also similar to that observed for the corresponding liquid electrolytes which suggests liquid like behaviour of these gel electrolytes [21] [22] [23] . Such behaviour has been reported with different polymer gel electrolytes containing various lithium salts and different polymers.
Proton conductors are another important class of materials due to their potential applications in fuel cells and other devices [24] . However the conventional proton conductors have high conductivity only at very high temperatures and accordingly are not suitable for many devices. Proton conducting polymer electrolytes due to their low value of conductivity are also not suitable for applications [6] . This led us to look for high conducting polymer gel electrolytes with proton conducting solids. Initial work on gel electrolytes containing proton conducting solids has been reported [25] with strong acids like H3PO4, H2SO4, HC1 etc. Both aqueous and non-aqueous gels containing H3PO 4 have been studied and the high conductivity of these gels have been explained to be due to the protonation/deprotonation of the amide group in dimethylformamide (DMF) which has been used as one of the solvents in these polymer gel electrolytes. Salicylic acid is another acid used in the preparation of polymeric gel electrolytes and their conductivity is reported to be independent of the humidity and are also found to be stable even up to very high temperatures [26] .
In the present paper, the protonic polymer gel electrolytes has been reported with different hydroxybenzoic acids and aliphatic dicarboxylic acids as listed in TableS 2(a & b). 
